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920811 1 42
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920812 | 1 BARR
HESKRFEAR
R FE A8 (TEPCO)
920813. | 1 #A2
( 8 AR F-F E# 35— 7% B -Pullman)
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B 45 2k A3 BT
~920815 SEL 72> 3]
920816 242
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B 45 2R AR A
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920824 B
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2~ RREH2E
ERFTENNNNITERT  ERZRHEHRAMRELLZIRE > 57
HHERBTE YELEE ETHRTERBHE—LF0Hm £
St
— AR REAKHLERARL
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BATA HAHERBE > JAERAAATELTRAEEN
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o ERFETHEL 4 -
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ARERBIL BAKIFTHREBRBR ELAHFBREFLYRERBERSR-
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£ ~ SEL 2 8| 1 § % #efn & i

SEL 28 £ B# F 2 ARE RO RE > PR TIHZREH > £
Prifido T
— B MEHENE

BH B EFRAABRBEE RAATZLES  LABE
TERHARBEBANALETN  TASKBLBFTHASG  BEEF
e B X ERERM—BARENE BRBRRA - ETEEHIL
BN EBATHRERES R ERGEABRRNEEEARETE
o 8T F R RAM MR B 0 A B TR BT &
WRLEBMME  FABRO AL TRORBRES - BOHL-
A BBBN > FRABELEN ALK BRARMO TR
oA HBATALMEIN B %AEEEHFENAREFL

Hi -

=~ 2 45XBFA A #(Integrated Substation System)
ABBRBELSARRERGMEY > BAT SEL 28 EROEASR

BEMARGESRETE BT L RBLEH - REAERHB ERAXR

B FHEEE ENAENEALSE—EEE L EHRBEF

I AF B B RIEFI S X B EmERE AR S
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Remote SCADA Control Over VPN

Development

Operations Center B

Operations Center A

Distribution
Substation &

h
© Distribution
Substatipn K
Operations Supervisor Switch Transmisssion
Substation M
Switch

Home Node

Distribution

Substation E
Transmission

SEL-2030
. . Substation M
Dlstnbupon SEL-2030
Substation K /
Transmisssion SEL-2030 5 e
Substation C Distribution
Substation N
SEL-2030
Distribution .
Distribution Sups!atlon ] " .
Transmisssion Substation H ‘ tch L
Substation C Switch
SEL-2030
Distribution -
i Distribution
g;tl’jlzaoté%n : Substation O
Transmisssion SEL-2030 Distribution
Substation L
Switch

Substation D

Distribution e

Substation G Dwstnbupm

Switch Substation L
SEL-2030

Distribution
Substation F
Switch

Transmission
Substation D
SEL-2030

S Distribution
Distribution Substation G
Substation F SEL-2030
SEL-2030
Remole
Contractor
Node

+—  #1A Internet & LAN i@ RB 552 T 5%
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‘Engreaig Rt Cllection and SR
Dial In/Cia Q. Hat

Enterprise.

‘B, Waekess, Serial VAN
and LANCormmunicasars

‘Bhemet, Wireess, Sial WAN

Lo BM Sbeaion "
adLAN Grmunctkrs.
Substation

TTHTEATT
s

+ = #|A Internet & LAN ¥ X2 4 E

& B+ = P 4340 > A H B ATIE BT Y T AT A AR @R
BEMGEEES T FAABRAFUE EREFUAR BRF
HE ML BB EER T e

#EEHE %é}t%’%ﬁ%%%%ﬁ}xﬁﬁﬁﬁ IR VT A iR 4R T AE SRR
354 BT BHUCIRE A I BARE B A IR RITH E1E -
EEEBEABNTURFENEN ARG ELZEXRZME HAER

AP GERE IR EZEREM -
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B AT o EREM BRI E TATAA A0 A2 EAT T MEAE R
BE o TURBFEXSHBANAARNL LEERASKRERRATAE
TR B ERE TRFHEREFEHEERL  FHEHEE
IR AHE  BoEFEHREAFHER - AU EFH0E+=

~+7‘:ﬁﬁ'/—\ o

7 Sequence Of Events Display

AI/1T72000 074638722 CapsdV [ SEL3S1T IN2M 1¥5-71 Posilion Open :
/1772000 0757280 CapedfkV  [SELITT  [INIOL ! Breaker Position Closed :
A 1171712000 07:57:40 601  : CapsddkV SEL351-7 IN101  Breaker Position Open :
1171772000 0753:07 631 CapshdkV  [SEL3517  INIDI ! Breakes Position Closed
A 1A772000 07:55:32556 Capsd4kY SEL381-7 N1t  Breaker Position Open
NA7/2000 075342645 CopshdkV  [SEL3517  INIDI ! Breaker Position Closed ;
A 117772000 080242457 CopshdkV | SEL3SL7  INIOI  Breakes Pasition Open -
1772000 030248932 CopshdkV | SELBI7 NI "Breaker Position Closed [
A 117772000 081005571 CapsddY (SEL3SITINIOI  Breaket Position Open -
1171772000 031251668 CapsdkV  (SEL17  IN2M V571 Position Closed : :
A1171772000 081254085  CapstdkV | SEL3SI7  IN2M V571 Position Open : “L
1772000 031255463 CopsddkV  [SELS1Z  IN24 | VS-71 Position Closed -
A 1171772000 031310974 CopsddkV | SEL3517 N4 [V5-71 Pasition Open g
1A7/72000 08117021 CopshdVY  SEL3IT N2 V571 Position Closed “
A1N7/2000 031333252 Capsddkv [ SELISIT  IN2M VS-T1 Position Open s
1171772000 0320.13100  CapsddkV  (SEL3ST7 INIOI | Breaker Position Closed )
17772000 0821:11503  CapshdkV | SEL3SIT  IN2O4 V5.1 Pasition Closed
117177000 082401425 Banki LT [ SEL3517 - LOP Loss of Potential Deassested
117772000 0824:01 427 Bank2 LT  (SEL3517  LOP Lass of Potential Deasseted
AT177/2000 082402402 CopshdkV  SELISI7  SIP 51CXYZ Pickup Trip
AN772000 0824:02956  CopsédkV [ SEL3SI7  GIPT 51007 Tip
1171772000 082402973 Capsh4kV  {SELIIT  5IP 51CXYZ Pickup Cleat
1171772000 08240290  CopsHdkV  |SEL3SI7  51PT SIZ Cleat
AT171772000 082403081 CopsddkV | SELISI7 NI Breaker Position Open ;
A 1111772000 08:24:03127 Caps#dkV  |SEL3SIT  IN2B4 | VS-T1 Position Open o
A 111772000 08:24:0391  Bankl LT SEL3S1-7 LOP " Loss of Potential < Asserted 7
ATIN772000 0824:03%2  Bank2 LT [ SEL3SIT  LOP Loss of Potental Asseted e
TIATI2000 082604 771 CopsdkV | SELSIT  INIOI Breaker Position Closed o
1171772000 08:28:02331 CopsddkV [ SEL3517 N2 V5-T1 Position Closed P
TI/1772000 082841431 Bank2 LT [SELII7 LOP Loss of Potential Deasserted o
1AT/2000 03:28:41 436 Banki LT [SEL17  LOP Loss of Potential Deasserted : Tl
AT1A7/2000 082842411 Copsddk¥ [ SELBIT  §IP 510XYZ Pickup Tiip 3
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SELSEL-5040 Power System Report Manager
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=~ 4] 2% (Control House Design)

243 SEL 2 8] 8% > A3 ) TRIRITA B FRMF L F LB
NE M E LT E RN EFTARELER YN B2
EEEEHL > BATZRAAITHESREN T X AR BAER SR8
EHE BNAANBRELREKELE - ZA -FETH - Tk
EB ERB - THE -EZHBEHTRALGEY R EATK
B RTOELLRAEREARETAY AR KA AR L EAR
PR AKRENE — T EBEES TSR — T BB
AR EFIEFMREER GBS ARG HRE TR -5 B2

BEARIZ BB+ t~=+—FT °

B+t #ZHENSNER
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2 ~ RFL 2 3 51 8 % SuiR B

RFL 2~ 3 X 2 8 A AR E BN RE > BN B IFA TR

34

BB AR BRI b B ARSI BT S8 ARy
Atk T
— ~EZREHFEZMNE (RFL 9300):
EZREBZEIZAHEABRZAEAATHME FARFTRER
THE (EANTAGTRENALTEAGTR) 2% 0B AR
BELZATHRERE  BEESRBRIBBTHRALTHE XHE0 4
BARBAHE  ZETREAFBESF AEATAAELEE FIABER
AT BB R R ESITH TRz AR B I o=+

Z~ =t

Relav /0 Madnie

| |

||

Supervisor  p——1Communicati Communications | L.
pe Co cations Communications

Display

AacT Phase A

act Phase B

ACT Phase C

act [1 Phase3lO

B—+— SBaEg—@mgpiEr~ia

21



7

AN ] Phase A

[ L ]
%\TI_\F i Phase 8 ___ Protected
ﬁ\'/\ Phase C

RFL. 9300

TB7-1 ®
\/ TB7-2 ‘D Phase A
V <
. TB6-1 -]
Phase B
\/ TB6-2

/ TB5-1 ©
X/ TB5-2 D t Phase C

TB4-1

K]

| Bz,
N\

1

Other relays (if any)

Other rel if
at start of current relays (if any)

at end of current

e

B—t+= Z2AETHSCTREFTATER

¢

22



9P g

L R
i =
—EH— L =
.
S _JJT
> f -! Auxiliary RRL 9300
o Lio J- Q) Current
QQQ G-
(ACT)
Micro-Controliers
oTT ” -------------------------------- —VE:]
Input

e
R |

Trip Circuit

Breakers

Trip Qutput Comtact

Current Sense Circuit

B—t+tw mmBEFEiE

HREEZARATrABERHRUERE > E ol T !
—~HREZ YA
lL.ia M@ E M A S MR (6A,8A)

2. 8B TER A HBEEMB (0.5A,1A)
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=~ B AR RS ERA

I &R QALK > ol =+ EAHF -

2. RUE(EEAE AR E > kB —F XA o

3. BRA BB AE Ll B L B —+ AT -

4. FBPEAY 0 B =+ AFTE

¥ Z2REFEM P LHE U B EEE B Bk IRE E BT

B BEEHER Bt AATHEIBEFEE -

The Slope Fault Detector is enabled
when a change in direction is measured
prior to a zero current crossing
Fault detector is enabled for 75 ms.

Software Flag set when
(-) change detected

Software Flag is reset whenj

zero current detected The Slope Change Fault Detector is enabled
when the magnitude of the line current
is greater then 1.5 Amps

B=—+z #FANTEH

24



The Peak Change Fault Detector is
active for 75 ms when a 1 Amp or greater change is
detected between successive positive or
negative half cycle peaks.

]

Bt #AEnTER

+/- 1 ms change in either the positive or negative current half
cycle will activate the pulse width fault detector for 75 ms.

B—++t RAXEAETEE

25



The Polarity Change Fault Detector is active
for 75 ms when a change in current polarity is not
detected within 2ms after a zero crossing

U 2 ms.
— & =

B+ \ BEAETEE

FD OF THE
LOCAL PHASE
IN QUESTION

ACTIVEFD
AT REMOTE
STATION

FD OF ANY OTHER
LOCAL PHASE OR
GROUND

Figure 2-2. Logic diagram, composite fault detector

Bt THREBEHHEHE

26

“COMPOSITE FD”
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IN QUESTION



-~ iae{f#4EE (Teleprotection Channel — RFL 9745 )

%A% (RFL9745) # A %48 % ¢ (Audio Unit) # BLALHIEH
BEEMIKIEE S BT BB R HE X 2R ANE TR
Ed] s RIS REMAS T RIS @ 0 o R A R AR
o M=+ ABMARMBETER -

LEASED PHONE LINE

9745 9745
CHI CHI
CH3 00T cus
CH4 W& W% CH4

B=+ @:EFHARRTEE
ARG TREAZHE TS BB RAREHE
X RHE R FRFAARAMS LA BAT RFL 234 A&
$#E3% A A ORCAD kg i Han @i 224 > 3 £ 4 808 ¥ B
FHASAE BEGEAETRUFERMAAFBRERT L% ik
$HER > HRRREGFARMET > LERTRLIT - SRF
ﬁﬁ&ﬁﬁ’émm&%ﬁﬁ@?iﬁaﬁmﬁ’uﬁigﬁﬁio

27



B=+—3BBAr4% Bt -~B=+ A4 14SEFE B

ZtwABEELEFE -

AND

NODES3
NOT

LOGIC INPUT

P

ADR_FAIL

HARDWARE INPUT

INPUT46
TBR-5
%_ﬂ
TBA-5 0

INPUT1A
<User Name>

FRONT PANEL LED
OUTPUT23

N _ 7
— O
VAN
RX_LED1

ALARM OUTPUT

(o]V]
0

OUTAGE

8=t —

92 96

OR XOR

TIMER
<User Name>
<Timer Values>

LOGIC OUTPUT

(HS)RL'Y OUTPUT

OUTPUT17

BOOST1

SOLID STATE OUTPUT

OUTPUT18

OUTPUT1A
<User Name>

Form “C” Alarm OUTPUT

OUTPUT20

< =
[+]
TBA-12
TBA-14
A_RELAY1A
<User Name>

OPTIONAL ANNOUNCIATOR OUTPUT

OUTPUT22

A_OUTPUT1
<User Name>

9745 Expert System Logic Symbols
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FOER x
AIPUF — o] N GATE ¢ oOUY 2 ouTPUT

ATTACK ¢ DECAY WALUES {in ms}

a. Symbol

i ]
l¢| ||

FRUE ﬂ
INFUT FALSE U

DECAY TE

TRUE

CUTPUT FALSE

b. Timina diaoram

INFUT 1 SEY
GATE ¥ Q oUTPUT
NPUT2 —— | peorT
a Symbal
TRUE
INPUT 1
(SET)  Fase —
TRUE e
INPUT 2
{RESET) FALSE
TRUE
OUTPUT
& Fase —
b_ Tining Dlagram
Set Resct OQutput
X L L H - HIGH oe TRUE
H H No change L= LOW or FALSE
T H H T = FALSE TO TRUE TRANSITION
4 ~ TRUE TO FALSE TRANSITION
d H No change X - DON'T CARE
X 4 L
H T L
L T L

B=1+= MHEBZFFE
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INPUT 3A
—_—_— N\ QUTPUT 3A
2
INPUT 3B
1 _j
TX_FUNC1
TIMER #1 QUTPUT 1A
IN 5 ouT
# Gate: Input 1: Input 2: Output:
001 NOT INPUT3B #0
002  AND INPUT3A NODEL1 OUTPUT3A
003 OR NODE1 NODE2
004  XOR NODE3 NODE! TX_FUNC1
005  TIMER NODE4 i OUTPUTIA

B =-+w Logic Table Syntax
B pbitdy RFL N3 AT A Zey@MRE > RLE6THEELE  #P
BESB R FREETFZEBEH WRERNRAE  EFEFH

B2 MEBEEERIK -

30



o~ SRR

RBAIRMwBHELERET TRHRNKET A MW
By F R B ERIAIER o REBHM - AEF S £
BARREHNAZT HRBANRREA DA TERABHRIFER R
GENAKT  RBLERALABLURERERAKREE  E5
POEER-_+EUALHRHL T CHMEART=R& L
ARECEETE HMANTERBMAERTZRZIT  LIRERAZLL
S EREE A% (EMS) 233t REH -

4 SEL N E £ R S e TR LEACBMIERAE
BB BARSAERE E&E NN HEEAEHE RS
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